Fat Absorption and Malabsorption
Malabsorption is usually from upper GI, pancreas, liver, or stomach dysfunction.
Fat malabsorption causes steatorrhea.  

If steatorrhea is suspected, start workup with a 72-hour fecal collection.
Steps in Fat Absorption
1.  Emulsification of dietary fat by gastric mixing.  In the small intestine, bile is added.  
Emulsification increases the surface area for lipolysis to occur.
2.  Release of CCK-PZ (cholecystokinin-pancreozymin) by small intestine.  CCK-PZ induces 
gallbladder contraction and relaxation of sphincter of Oddi.  It also induces zymogen and 
proenzyme secretion from pancreatic acini.  Pancreatic proenzymes are activated by 
enterokinase on the duodenal mucosa.  These hydrolize triglycerides to fatty acids.

**A gastro-jejunostomy (Bilroth II procedure) bypasses the duodenum, causing a drastic 
reduction in CCK-PZ secretion and resultant malabsorption.

3.  Pancreas also releases lipase, which hydrolizes triglycerides to fatty acids.  Micelles are created.

Colipase binds to bile salts on micelles and helps bind lipase to micelles for more hydrolysis.

Lipase has “positional specificity.”  


Micelles have bile salts surrounding a core of fatty acids and monoglycerides.

Bile salts are made in the liver from cholesterol, and are reabsorbed along with fats in the ileum to 
be returned via portal circulation to the liver. Almost all bile is recycled (<5% is excreted).


This is called “enterohepatic circulation of bile.”

Bile acid activity is reduced with liver failure, bile duct obstruction, Neomycin, Cholestyramine.
Cholesterol and fat-soluble vitamins A,D,E,K require micellar solubilization but not lipolysis.

Once absorbed, fatty acids enter the endoplasmic reticulum for resynthesis to triglycerides.  The 
triglycerides are packaged as chylomicrons.  These lipid droplets are coated with lipoprotein.  

Chylomicrons are too large to enter capillaries, so they enter the lymphatics (lacteals), go 
up the thoracic duct, and then enter the circulation.

Tumors or trauma can block/tear lymphatics and prevent fat transport.  


Whipple’s Disease produces steatorrhea by bacteria interfering with lymphatics.
Symptoms of Malabsorption
--Weight loss
--Steatorrhea

--Diarrhea, bloating

--Anemia, bleeding, bruising, prolonged PT time
--Osteoporosis

D-Xylose Test
**This tests for mucosal absorptive disorders.
Normals will drink xylose and excrete it in urine.

Malabsorbers will drink xylose but not absorb it, so excrete it in stool.
Often combined with small bowel X-ray and jejunal biopsy.
Bentyramide Test
**This tests for intraluminal (pancreatic) disorders.
Normals will drink bentyramide, convert it to PABA using chymotrypsin, and excrete PABA in urine.
Malabsorbers will drink bentyramide but because of pancreatic insufficiency, they don’t have 
enough chymotrypsin.  PABA is not excreted.

Glucose Hydrogen Breath Test
**This tests for bacterial overgrowth.

If there is bacterial overgrowth, a glucose load will produce excessive H+ which is blown off at 
the lungs and can be detected in breath.
Schilling Test
**This tests for Vitamin B12 deficiency.  Before starting the test, patients are saturated with 
Vitamin B12 so that the radioactive B12 in the test will be excreted, not taken up.
Part 1:  give radioactive B12.  Collect urine.  If B12 is present, they’re just not eating enough B12.  
Otherwise, go to Part 2.
Part 2:  give radioactive B12 plus intrinsic factor.  Collect urine.  If B12 is now present, they had 
pernicious anemia.  Otherwise, go to Part 3.
Part 3:  give ABX, then B12.  Collect urine.  If B12 is now present, they had a bacterial overgrowth.
